Energy transfer between fluorescent dyes attached to Ca2+,Mg2+-ATPase in the sarcoplasmic reticulum.
Sarcoplasmic reticulum (SR) isolated from rabbit skeletal muscle was solubilized with a nonionic detergent, dodecyl octaethyleneglycol monoether (C12E8), at a weight ratio of detergent to protein of greater than 10, so that the Ca2+, Mg2+ dependent ATPase existed mainly in a monomeric form (7). The solubilized ATPase was reacted with 10 microM N-1-P or 5 microM DACM in the presence of 5 mM CaCl2, 0.4 M KCl, 20% glycerol and 50 mM TES at pH 7.5 and 20 degrees C. Under these conditions, about 1 mol of N-1-P was incorporated into 10(5) g SR protein on 10 min incubation and 1 mol of DACM was incorporated into the same amount of SR on 5 min incubation. Analysis of the tryptic digest of the N-1-P- or DACM-labeled. ATPase on SDS polyacrylamide gel revealed that almost all the fluorescence was associated with the 30K m.w. subfragment of the ATPase protein. Even when the amount of the probe incorporated into SR-ATPase was increased from 1 to 3 mol per 10(5) g SR protein, all was incorporated into the 30K subfragment. Both the activities of formation and decomposition of the phosphorylated intermediate (EP) were unaffected by these modifications. When the separately labeled ATPases were mixed together in the presence of C12E8 and the detergent was removed by incubation with Bio-Beads SM-2, a significant amount of fluorescence energy transfer was observed between N-1-P and DACM. However, energy transfer did not occur when the labeled ATPases were mixed after removal of C12E8.(ABSTRACT TRUNCATED AT 250 WORDS)